Objective: To assess the consumption of vegetables and fruits (V&F) in adults from ®ve regions in Spain according to sex, age and educational level. Design: Cross-sectional study within the members of the EPIC cohort in Spain. Setting: Three regions of the north of Spain (Asturias, Guipu Âzcoa and Navarra) and two regions of the south of Spain (Granada and Murcia). Subjects: 41 448 healthy volunteers (15 365 men, 25813 women), aged 29±69 y. Interventions: Information on habitual diet during the previous year was collected by means of a computerised version of a diet history questionnaire. Results: Among men, the mean daily consumption of vegetables and of fruits was 273.7 g (3.4 servings) and 348.3 g (4.4 servings) respectively. Among women, the corresponding vegetables and fruit intakes per day were 244.4 g (3.1 servings) and 349.4 g (4.4 servings). The total V&F intake tended to increase with age and educational level. Overall, 74% of subjects consumed 400 gad (5 servings) of vegetables and fruit. Conclusions: Consumption of vegetables and fruits in healthy adults in Spain is considerably higher than in most European countries and the United States; this complies with what is considered to be the Mediterranean diet. Despite some regional differences, there were no clearly differentiated patterns of V&F intake between southern and northern regions within Spain.
Introduction
Most international dietary recommendations include advice on eating more vegetables and fruits (V&F) (WHO, 1990; Miller et al, 1994; WCRF & AICR, 1997) . Generally V&F are low-energy foods, accounting for about 5% of total caloric intake in industrialised countries (WCRF & AICR, 1997) . Compared with other food groups, they are relatively rich in vitamins, minerals and other bioactive compounds. Botanically, a fruit is the seed-containing part of the plant and a vegetable is any part of the plant not involved in the sexual reproduction. In spite of their vegetal origin, tubers, legumes and cereals are usually not included in these food groups.
There is consistent evidence of a protective effect of greater V&F consumption for epithelial cancers, mainly of the digestive and respiratory tract (Block et al, 1992; Steinmetz & Potter, 1996) . Although less extensive, there is also evidence of a strong protective effect of V&F against strokes, and a weaker one against coronary heart disease ( Ness & Powles, 1997) . Furthermore, it has been shown that a diet rich in V&F can lower blood pressure (Appel et al, 1997) . Risks of a huge range of chronic diseases are greatly reduced among populations consuming diets rich in V&F, one of the main features of the so-called Mediterranean diet (Nestle, 1995) . There seems to be a trend towards lifestyle and dietary uniformity in Europe. This has produced a change towards healthier diets in northern countries, while, unfortunately, Mediterranean countries have moved towards more northern dietary patterns (Hill, 1997) .
There are problems in the assessment of V&F consumption in epidemiological studies. A major problem when comparing results across populations is due to inconsistencies in grouping of foods. Furthermore, many studies are carried out on population groups with relatively homogeneous diets. Finally, a tendency to overestimation because of a social desirability bias cannot be discarded. Research on V&F should pay special attention to the issue of measurement of overall intake as well as of individual foods and groups. Such studies should be conducted on large groups with heterogeneous patterns of consumption. We present here the results on the consumption of V&F in healthy populations from ®ve regions in Spain. The main purpose is to assess both the amount and pattern of consumption of V&F among the cohort members of these areas according to sex, age and education.
Methods

Subjects
The population of this study is the Spanish cohort of the European Prospective Investigation into Cancer and Nutrition (EPIC), a large prospective study in Europe (Riboli, 1992) . The Spanish cohort included 15635 men and 25813 women, with age ranging from 29 to 69 y and means of 50.8 and 48.4, respectively. Subjects were recruited between 1992 and 1996 in ®ve regions in Spain: three were from the north (Asturias, Guipu Âzcoa and Navarra) and two from the south (Granada and Murcia). Approximately 8000 individuals from each area were included. Subjects were healthy volunteers, mainly blood donors. Overall participation rate varied among centres from 55% to 60%. From each subject a blood sample, anthropometric measurements, a questionnaire on lifestyle factors and a dietary questionnaire were obtained.
Dietary information
The information on habitual intake over the previous year was collected by trained interviewers by means of a computerised questionnaire based on the diet history (DH) method, which had been previously validated (EPIC Group of Spain, 1997) . The questionnaire was structured by meals and the weekly frequency of consumption was reported for each food consumed at least twice a month, taking into account the seasonal consumption. Although the questionnaire was open, it contained a list of commonly consumed foods and recipes to facilitate reporting. In addition to frequency, the preparation and amount consumed for each food were recorded; the portion size was assessed by means of photograph series, natural units and household measures. The ®nal quantity derived from the weekly frequency and portion size consumed was then divided by 7 to give the daily intake in grams.
Vegetables and fruits were classi®ed mainly according to the way they are usually reported and their nutritional contents. They were also grouped according the way they were consumed (raw, cooked or canned). As in most studies,`vegetables' did not include tubers (potatoes), legumes or cereals. This attempt to be comparable with previous reports sometimes leads to inconsistencies from the botanical point of view, for example tomatoes were classi®ed as vegetables even though they are botanically fruits, and vegetables included green beans and peas, although actually they are legumes. The list of individual foods and the classi®cation by subgroups is given in the Appendix.
Data analysis
Detailed description by sex and age is given for each variable of interest (vegetables, fruits and subgroups of each group) by presenting the mean, standard deviation and median. Comparison of means was performed by means of analysis of the variance (Armitage, 1971) . To compare V&F consumption between regions, we computed a weighted variable. Weights were chosen in such a way that all centres had a standard age±sex structure, where this standard was given by the overall distribution; the same procedure was applied to compare V&F by education. In descriptive tables, the mean and median of consumption are presented in the natural scale (grams); however, the tests were always performed after log e transformation of each variable. Finally, we computed the proportion of people who ate at least 400 gad of vegetables and fruits (taken together); this is the minimum recommended, equivalent to 5 servings per day (Williams, 1995) . Comparisons of the prevalence odds ratios (OR) for consuming 400 gad or more of V&F by sex, age, region and educational level were carried out by logistic regression (Hosmer & Lemeshow, 1989) .
Results
All subjects in the sample consumed vegetables. The proportion of non-consumers of fruits was only 2.4% for men and 1.4% for women. The daily consumption of vegetables and fruits by age is presented in Tables 1 and  2 for men and women, respectively. Overall, the consumption of fruits was higher than the consumption of vegetables. This difference is even higher when consumption is expressed as proportion of total energy intake. Men consumed more vegetables than women, while consumption of fruits was almost the same for both sexes. There was a consistent pattern of increasing consumption of fruits with age for both sexes.
Among men, approximately 40% of vegetables consumed were from the group of fruiting vegetables and 29% were leafy vegetables; the corresponding values for women were 41.9% and 26.3%. A little over 50% of vegetables were eaten raw and the remainder were cooked in different ways. A very small proportion were consumed canned, while for about 3% of the items this information was missing. Regarding fruits, approximately 27% were citrous and 64% were other fresh fruits, for both men and women. Contribution of juices, olives and nuts was very small. The pro®le of consumption by subgroups of vegetables or fruits showed no differences by gender and age groups.
The description of V&F consumption by regions, adjusted by sex and age, is presented in Table 3 . One region from the south consumed higher amounts of vegetables and fruits, while another from the north had lower amounts of vegetables than the remaining centres; however, taken as a whole, no consistent differences were observed between southern and northern regions regarding V&F intake. Beyond the absolute amount of consumption, we considered the pro®le according to subgroups. Considering vegetables, fruiting vegetables were the group with predominant consumption (above 40%), followed by leafy vegetables (25±30%) in all centres but one, where the order was reversed. Onion and garlic group had a consumption of about 10%, while cruciferous represented less than 5% of all vegetables in all centres but one. The proportion of vegetables consumed raw was markedly higher in two regions, one from the north and another from the south, and was similar in the remaining three. Regarding fruits, the relative distribution between citrous (about 30%) and other fresh fruits (around 60%) was quite consistent in four centres; one northern region had a lower consumption of citrous fruits (below 20%) and higher consumption of other fresh fruits (above 70%). As for absolute intakes, no differential patterns at the subgroups level were evident between northern and southern regions.
There is a clear trend of increasing intakes of vegetables with higher educational level (Table 4) , which may be seen in both raw and cooked vegetables. Regarding fruits, although the highest intake was observed among subjects with highest educational level, a clear trend does not exist.
Fruit and vegetable intake in Spain Epic Group of Spain
In Table 5 , the proportion of individual foods of the total amount consumed by each of two groups is presented. Tomato and lettuce represented almost half the total intake of vegetables (47%). Adding ®ve more foods (green beans, onion, chard, sweet pepper and artichoke), three-quarters of total consumption was obtained; 90% of vegetable intake was due to 12 individual foods. Regarding fruits, two items (apples and oranges) represented 50% of total intake. With the ®rst 6 items, 75% of total consumption was obtained; and with the ®rst 12 items, 90%.
Finally, the proportion of people eating the recommended amount of 400 gad or more is presented in Table  6 . Differences between sex, age, regions and educational level, mutually adjusted, are assessed by their respective ORs. Overall, 74% of subjects in our study consumed 400 gad or more of V&F. This proportion did not vary by gender, and was consistently lower in the youngest group. In the distribution by centre, the prevalence of compliants was signi®cantly lower in Asturias and higher in Murcia. ORs for education showed a trend toward increasing Comparisons of means by age groups after log e transformation were signi®cant (P`0.05) for all variables except: fruiting vegetables P 0X09, cruciferous (P 0.76), unclassi®ed vegetables P 0X06, and stalk vegetables P 0X15. a See Appendix for composition of vegetables and fruit subgroups.
Comparisons of means by age groups after log e transformation were signi®cant (P`0.05) for all variables except energy from vegetables P 0X11 and unclassi®ed vegetables P 0X96.
Fruit and vegetable intake in Spain Epic Group of Spain proportion of compliants with higher educational level. The patterns by subgroups of V&F were very similar for compliants and non-compliants; however, those consuming more than 400 gad tended to consume more raw vegetables and more citrous fruits (data not shown).
Discussion
We have found a V&F intake substantially higher than the consumption in some European countries and the United States (Table 7) . Overall, subjects from our study consumed daily 604 g (7.6 servings) of V&F on average, with a median of 563.5 g (7 servings). The estimated V&F consumption in our study was almost twice the estimated V&F consumption in France (Collet-Ribbing & Decloõ Ãtre, 1996) , and was comparable to, although also higher than, the V&F intake in southern Italy (Ferro-Luzzi & Branca, 1995) . The consumption of V&F in the United States ranged from 272 to 344 gad in three studies on adults. Among them, a study in 16 states (Serdula et al, 1995) reported that 20% of subjects consumed at least 5 servings per day of V&F. Consumption was slightly higher among women and a greater proportion of women than men consumed 5 or more servings per day; older and more educated people Comparisons of means by education after log e transformation were signi®cant with P`0.0001 for all variables. 279 subjects were excluded because missing information on education level.
Fruit and vegetable intake in Spain
Epic Group of Spain consumed higher amounts of V&F. In another study , men consumed more than women, and consumption increased with age and education. In the third study (Krebs-Smith et al, 1995) , the proportion of subjects eating 5 or more servings per day was 32.1%. Men had higher consumption than women, and age and education were associated with a higher intake of V&F. When comparing dietary data from different studies, several factors must be taken into account, among them the population from which data are obtained and the instrument used to assess diet. Regarding population, given that the primary objective of our study was to assess the relationship between cancer and dietary factors by means of a cohort study, a representative sample of the population was not required. The sample studied in the ®ve areas shows a rather higher educational level compared with the general population. Furthermore, since many of the selected subjects were blood donors, there might be an overrepresentation of healthy people. However, when comparing dietary intakes of V&F or other factors with representative samples in the same populations with equivalent age and sex distribution, estimates of V&F intakes are quite comparable as can be shown from population-based nutrition surveys carried out in three of the ®ve Spanish regions included in our study (Table 7 ). In the Basque country, which includes Guipu Âzcoa, the average daily intake of V&F was 504 (159 for vegetables and 345 for fruit) and men consumed slightly higher amounts than women (Aranzeta et al, 1990) . In Navarra (Moreno-Sueskun, 1993) the total V&F consumption was 600 gad. Consumption of vegetables was similar in both sexes, but women consumed more fruits. Finally, the highest consumption of both vegetables and fruit Fruit and vegetable intake in Spain Epic Group of Spain (643 gad) was reported in Murcia (Violan et al, 1991) , with similar consumptions for men and women. We assessed dietary intake by means of the DH method, thought to be a valid and reliable instrument for assessing the habitual intake at individual level (Bingham & Nelson, 1991) . Information from the DH is considered better than information provided by household data or frequency questionnaires, on which many of the cited surveys from European countries and the United States were based. One nutrition survey from Spain (Moreno-Sueskun, 1993) was also based on the DH, another was based on both two 24-h recall and one FFQ (Aranzeta et al, 1990) , while the remaining survey (Violan et al, 1991) was based on a single 24-h recall carried out over a period of 3 months in the spring±summer season. One study from the United States (Krebs-Smith et al, 1995) was also based on 24-h recall. Both instruments share the disadvantages of methods based on memory. The DH has the advantage of ranking subjects according to their levels of usual food intake; consumption of relatively infrequently eaten or highly seasonal foods also seems to be better assessed by DH. On the other hand, it seems likely that DH tends to overestimate true intakes, although the average error is consistent between groups, allowing valid comparisons of means (Bingham & Nelson, 1991) . Seasonality of some foods when data are collected by 24-h recall must be allowed for.
The DH method used in our study had previously been validated by comparing it with a reference dietary intake provided by the average of twelve 24-h recalls administered during the previous year (EPIC Group of Spain, 1997).
Pearson correlation coef®cients for vegetables were 0.73 and 0.65 for males and females, respectively, and 0.76 and 0.66 respectively for fruits. The mean estimate of vegetables in the DH was 34% higher than the mean obtained by averaging the twelve 24-h recalls, and this overestimation was 9.4% for fruits. The healthy-subjects effect, together with the desirability bias, since these foods are seen as related to healthy diets, may also contribute to some overestimation of true intake. Nevertheless, even taking into account these potential effects, the V&F intake for Spain would remain substantially higher than in the other countries considered.
Beyond quantitative aspects, an interesting feature of our results is the breakdown of V&F into their components at the level of subgroups, or individual foods. The ®rst point to be noted is that, contrary to what happens in other countries, consumption of fruits in Spain is higher than consumption of vegetables; furthermore, only fruits has a consistent trend of increasing intake with age. Several ways of classifying V&F by subgroups may be considered ; the classi®cation we used was mainly based on the way the foods are usually consumed and reported and on their nutritional contents. Regarding fruits, a high intake of citrous fruits was found, accounting for 27% of total intake. As far as vegetables were concerned, apart from those not classi®ed, almost half of total consumption was provided by fruiting vegetables, followed by intake of leafy vegetables. A very small proportion of vegetables were consumed canned, while consumptions of raw or cooked vegetables were very similar, with a slight predominance of raw vegetables. Regarding individual foods, although a high diversity of items was reported, two vegetables (tomato and lettuce) and two fruit (apples and oranges) accounted for 50% of total intake of vegetables and fruit, respectively. A relatively small number of items accounted for a high proportion of total vegetables or fruit intakes. When the explained variability (R-square) was considered, the results were even better: a model with tomato and lettuce as independent variables explained 66% of the variability of vegetables, while apples and oranges explained 68% of the variability of fruits. The R-squares for models including the six most often consumed items were 0.90 and 0.93 for vegetables and fruits, respectively (data not shown).
In conclusion, the consumption of V&F in healthy adults in ®ve regions of Spain is considerably higher than in some European countries and the United States, even after accounting for potential overestimation in our data; furthermore, a high proportion of subjects from these populations eat 400 gad or more V&F in their habitual diet. This complies with what is considered to be the Mediterranean diet. Despite some regional differences, there were no clearly differentiated patterns of V&F consumption between southern (Murcia and Granada) and northern regions (Asturias, Guipu Âzcoa, Navarra) within Spain.
